Correlation of apoptosis with comet formation induced by tea polyphenols in human leukemia cells.
Induction of apoptosis is an important approach to cancer control. Apart from morphological changes in cells, apoptosis is characterized by fragmentation of nuclear DNA. The characteristic DNA ladder formation that is observed on gel electrophoresis does not reflect the DNA breakdown in individual cells; contributions from small subpopulations are usually overlooked. On the other hand, alkaline comet assay as measured by single cell gel electrophoresis accurately measures DNA fragmentation at a single cell level. The comet assay was originally developed as a cytogenetic test to measure the genotoxicity of various chemicals. However, the comet image generated by an apoptotic cell is different from that obtained with a cell treated for a short time with a genotoxic agent. In the present study using human leukemic cells, typical apoptotic features such as morphological characteristics, FACS analysis, caspase activation, and expression of apoptosis-related genes as induced by tea polyphenols have been found to correlate with the comet tail formation. It is apparent from the high degree of correlation observed between the comet tail moment and each parameter of apoptosis that the comet assay can accurately reflect the measure of DNA fragmentation and, hence, can be used to detect a cell undergoing apoptosis.